Stable Nanoemulsions for the Delivery of Small Molecule Immune Potentiators.
Adjuvants are required to enhance immune responses to typically poorly immunogenic recombinant antigens. Toll-like receptor agonists (TLRa) have been widely evaluated as adjuvants because they activate the innate immune system. Currently, licensed vaccines adjuvanted with TLRa include the TLR4 agonist monophosphoryl lipid, while additional TLRa are in clinical development. Unfortunately, naturally derived TLRa are often complex and heterogeneous entities, which brings formulation challenges. Consequently, the use of synthetic small-molecule TLRa has significant advantages because they are well-defined discrete molecules, which can be chemically modified to modulate their physicochemical properties. We previously described the discovery of a family of TLR7 agonists based on a benzonaphthyridine scaffold. In addition, we described how Alum could be used to deliver these synthetic TLRa. An alternative adjuvant approach with enhanced potency over Alum are squalene containing oil-in-water emulsions, which have been included in licensed influenza vaccines, including Fluad (MF59 adjuvanted) and Pandemrix (AS03 adjuvanted). Here, we describe how to enable the co-delivery of a TLR7 agonist in a squalene-based oil-in-water emulsion, for adjuvant evaluation.